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Summary
The diagnosis and treatment of intraductal papillaucinous tumors (IPMN) of the pancreas has evblyeer the last decade.
IPMN is a disease of the ductal epithelium andesent a spectrum of disease, ranging from benignal@nant lesions, making
the early detection and characterization of theséohs important. As with villous adenomas of tioéor, not all IPMNs will
develop into adenocarcinoma. Definitive managenigrgurgical resection for appropriate candidateshbenign lesions harbor
malignant potential. Growing controversy revolvesumd issues of natural history, management of Idonahch-duct lesions,
ability to predict malignancy and/or progressiomd gurveillance strategies. Given these controegrsiovel methods are needed to
help in detecting and classifying IPMNs’ maligng@attential so that appropriate treatment can be midtared. The authors review
abstracts from the 2010 ASCO Gastrointestinal Carggnsposium held in January 2010, including biomeskeslping to classify
IPMNSs: IL-8 and IL-1beta from IPMN cyst aspiratesbétract #133), and Foxp3/CD4/CD25 cells (Abstract8jlin peripheral
blood. Future studies will hopefully provide insighto the many unanswered questions.

Introduction

Intraductal papillary mucinous neoplasms (IPMN)éav
been reported to account for approximately 7% of
clinically diagnosed pancreatic neoplasms and up to
50% of incidentally detected pancreatic cysts $ifhce

the initial description of IPMN by OhasHi al. [2], the
incidence of these mucin-producing epithelial tusnor
of the exocrine pancreas has been increasing [8¢ T
is probably attributed to improvements in technglog
and diagnostic imaging as well as more distinct
nomenclature [1]. The World Health Organization
(WHO) introduced the term “intraductal papillary
mucinous tumor” in 1996, which was later renamed as
IPMN in 2000 [4, 5].

IPMN may manifest as recurrent pancreatitis, with o
without hyperamylasemia, steatorrhea, diabetes, and
weight loss. On the other hand, patients may hieegnt
asymptomatic, with a tumor found on imaging
performed for a different indication. On imaging,
IPMN appears as a dilated pancreatic duct, full of
mucin, which extrudes through a bulging papilla.
Tumors may arise from the main duct, side-branches,
or they may display a mixed pattern of involvement.

Key words Carcinoma, Pancreatic Ductal; Cytokines; Early
Detection of Cancer; T-Lymphocytes, Regulatory
Correspondence Muhammad Wasif Saif

Yale Cancer Center, Yale University School of Matk¢ 333
Cedar Street, FMP 116, New Haven, CT, USA

Phone: +1-203.737.1569; Fax: +1-203.785.3788

E-mail: wasif.saif@yale.edu

URL http://www.serena.unina.it/index.php/jop/articleini3845/4286

JOP. Journal of the Pancreas - http://www.jopliek-\ol. 11, No. 2 - March 2010. [ISSN 1590-8577]

They also exhibit a wide range of histopathological
behavior, from benign adenoma to invasive
adenocarcinoma, with  borderline tumors and
carcinomain situ in between these extremes [6]. In a
recent study, 42% of main duct IPMNs were found to
be malignant, and 27% of patients with main duct
tumors were asymptomatic [7]. Of less concern are
branch duct IPMNs, without mural nodes, as theyrsee
to be very slow to develop into adenocarcinoma and
some recommend against surgery if they are found [8
9]. New screening tools, in addition to endoscopic
ultrasound and magnetic resonance imaging are deede
to assist in classification of premalignant lesions
having a high likelihood for progression and whieit
benefit from wider surgical margins.

Here, we review some new information on potential
biomarkers for classifying IPMNs by examining cyst
aspirate cytokine levels (Abstract #133) [10] and
peripheral Foxp3/CD4/CD25 levels (Abstract #148)
[11] in patients with newly discovered IPMNs (Table
1).

Updates from the 2010 ASCO Gastrointestinal
Cancers Symposium

Abstract #133: Cyst fluid cytokines to distinguish low-
and  high-risk _intraductal papillary mucinous
neoplasms (IPMN) [10]

Cyst formation in the pancreas may induce or preduc
an immunological response and could result in selea
of cytokines or other soluble factors into cysidithat
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Table 1. Review of select abstracts from 2010 ASCO Gadestinal Cancers Symposium.

Abstract Tool/Marker Highlight Comment

#133 Cyst cytokines from aspirates  Cyst IL-1beta an® lare elevateth Immunophenotype of immune cells in aspirated flaid
Maker AV, et al. patients with high grade IPMN not reported in abstract

[10] compared to low grade IPMN No information of TGE-B

#148 Foxp3/CD4/CD25 Patients with no recurrence had low No information given regarding cytokine profile of
I[Iﬁ;noto Tetal. T-regulatory cells from peripherQF”pheral Tregulatory cells compariplasma or transcriptional profile of these cellabstract

blood and resected tumor

with those who have recurrence Sensitivity and specificity not firmly establishgelt

could correlate with the risk of having a high risk
IPMN. Before surgical resection, pancreatic cystdfl
was aspirated from 40 patients. Patients were then
grouped based on the grade of dysplasia in resected
tissue. Cyst fluid cytokine levels (IL-2, 4, 5, H), 12,

13, TNF-alpha, IFN-gamma) were determined using a
multiplex ELISA methodology.

Of the cytokines measured, both IL-1beta and IL-8
levels were found elevated in patients’ cyst fluidh
high-grade dysplasia. IL-1beta levels in low-grade
dysplasia were 0.2+0.1 pg/mL and 5394255 pg/mL in
high grade group. Cyst IL-8 levels were 2,893+836
pg/mL and 8,089+2,288 pg/mL in lows. high grade
lesions respectively.

IL-lbeta is a cytokine produced principally by
mononuclear phagocytes but also by various othés ce
types including keratinocytes, epithelium and cells
the central nervous system. Elevated levels ofbketa
have been implicated in sepsis, cachexia, rheudhatoi
arthritis, chronic myelogenous leukemia, asthma,
psoriasis, inflammatory bowel disease, anorexi&3!

and graft-versus-host disease associated with bone
marrow transplants. In addition, medical literature
indicates that IL-1beta is one of the key mediatfrs
immunobiological responses to physical stress. k-8
produced by stimulated monocytes, macrophages,
fibroblasts, endothelial cells, keratinocytes,
melanocytes, hepatocytes, chondrocytes, and a numbe
of tumor cell lines. Elevated concentrations of8L-
have been observed in patients with psoriasis,
rheumatoid arthritis, chronic polyarthritis, tumor
development and hepatitis C.

The source of these cytokines could be interestimdy
future studies may want to investigate the
immunophenotype of cells found in cyst in addition
immunohistological localization of these cytokireasd
associated cells in the tumor microenvironmentde s
how they are interrelated and if there are any rothe
biomarkers that may be predictive of malignant IPMN

Abstract #148: Evaluation of Foxp3/CD4/CD25/t cell
(Treg) in peripheral blood as a biomarker for the
aggressiveness of _intraductal papillary mucinous

neoplasm [11]

Differentiating and predicting the benign and
potentially malignant forms of IPMN located in daict
adenomas is sometimes a challenge. More methods are
needed to help in predicting benign from malignant
forms of IPMN. Recent studies have found increased
Foxp3/CD25/CD4 cells in IPMN tumors and their
presence heralds a worse prognosis [12].
Foxp3/CD25/CD4 cells can also be found in periphera
blood, and Ikemotat al. previously reported that the
percentage of peripheral Foxp3+, CD4+, CD25 T-cells
were increased in patients with advanced pancreatic
cancer [13].

The work presented at the 2010 ASCO Gastrointdstina
Cancers Symposium is a continuation of this line of
research in the setting of benign and cancerousNIPM
types focusing on the percentage of peripheral Bexp
T-regulatory cells in tumor and blood in relatiom t
histological aggressiveness of resected IPMNs and
recurrence. They were able to show that patientls wi
peripheral T-regulatory cells levels below 2.5% mad
recurrence after surgery. Conventional tumor marker
CEA, CA 19-9, Span-1, and DUPAN-2 showed no
correlation to the aggressive nature of the IPMNG a
preoperative imaging only had a weak correlation.
Histological aggressiveness was also positively
correlated with the number of Foxp3+ T-regulatory
cells in resected tumors.

These results are promising because the peripheral
Foxp3 levels seemed to correlate better than many
conventional tumor markers with tumor
aggressiveness. Since cyst fluid contains cytokames
other factors that may help recruit T-regulatorjs;et
would be interesting to isolate these T-regulateljs

and determine what type of immunokines they are

Table 2. Biomarkers helpful in differentiating benign andlignant IPMN or invasive pancreatic cancer.

M ethod

Sensitivity Specificity

Carcinoembryonic antigen (CEA; cystic) over 200nmig[20]
Carbonic anhydrase 19-9 (CA19-9; cystic) over 10,00mL [21]
Span-1 (serum) over 400 U/mL [22, 23]

DUPAN-2 [24]

PAM4 [25]

EUS-FNA-cytology [21]

40%
50%
75%
65%
95%
91%

47% (malignanvs. benign IPMN)
80% (malignants. benign IPMN)
81-94% (peatic cancer detection)
48-80% (pancreatic cancer detection)
77% (pancreatic cancer detection)
75%(malignant/s. benign IPMN)
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producing to see if any of these are potential
biomarkers for malignant potential of IPMN (Table 2

Discussion

IPMN is a disease of the ductal epithelium. Thera i
progression in the degree of dysplasia from IPMN
adenoma, to borderline IPMN with dysplasia, to IPMN
with carcinomain situ, to invasive carcinoma. This
progression is similar to the progression from aahes

to carcinoma that is seen in colorectal carcinoma a
the progression of pancreatic intraepithelial naspl
seen in solid epithelial tumors of the pancreaguifé

1) [14]. An accumulation of molecular abnormalitiss
associated with progression from IPMN adenoma to
invasive carcinoma, but the time course for progjoes
and the malignant potential for each lesion are
unknown. According to early reports [15, 16] inwessi
carcinoma was present in 35% to 50% of patients
diagnosed with IPMN.

The data from these two abstracts raise some
interesting possibilities for determining the natwof
IPMNs found incidentally or even from symptomatic
patients. Cystic cytokines obtained from EUS-FNA,
along with peripheral and tissue CD4-regulatoryscel
represent two additional markers to help clasdify t
malignant potential of IPMNs and also giving us a
window into what is evolving in the tumor
microenvironment and host to allow the tumor to
progress. Recent work has helped us to apprediate t
the tumor microenvironment can be an active
participant in the formation or maintenance of a
malignancy [17]. Local and systemic cytokines and T
regulatory cells are known to be players in
development and maintenance of a malignant
phenotype [18, 19]. The ability to monitor these
changes locally in the case of cystic cytokines and
systemically, in the case of peripheral

MCN

IPMN v
3B. Low levels of
cytokines

and T-reg
infiltration
predicting a
benign course

1) Initial Insults: Pancreatic duct cells exposed to inflammation from pancreatitis or endogenous
and exogenous free radicals. May be increased susceptibility to insults in some families. This leads
to epigentic changes and somatic mutations as cells adapt. 2) Cell phenotypic changes can be seen
with ducts taking two general courses, one leading to MCN and the other to IPMN. 3) Specifically
for IPMN, as the metaplasia develops, changes in normal duct function are encountered and cysts
can form. These cysts induce lacal inflammation which can be measured with cyst aspiration. 4) In
chronic setting, the tumor microenvironment may be unfavorable to survival of metaplastic cells
and normal Foxp3 CD4 CD25 T-cells are recruited and take residence to shield tumor from immune
respanses likely to favar tumor rejection. These cells can be detected in peripheral blood. Over
time, genomic instability results in the random production of occasional cells with increased
metastatic potential. 5) Finally, some parts of IPMN may progress to CIS and then IPMN metastatic
carcinoma, Alternatively, in 3B, tumor cysts may not result in sufficient tumor microenvironment
changes and the cells do not progress and the lesions have low metastatic potential,

Figure 1. Hypothetical progression of IPMN to adenocarciaom
Reproduced and modified by permission from Cancent@l,
journal of the Moffitt Cancer Center [].
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Foxp3/CD4/CD25 cells is promising. Because of
genomic instability, it is likely that IPMNs willwlve
different ways to manipulate the local and systemic
environment to favor their survival, and in all
likelihood, there are other biomarkers which may be
discovered that are common in the development of
malignant IPMN. As more data is gathered, algorghm
combining multiple parameters will help give
physicians greater confidence regarding the natfire
newly discovered IPMNs. These two abstracts are
promising and clinicians should initiate more sasdio
determine sensitivity and specificity compared tioeo
methodologies to see if incorporating these two
biomarkers offers any improvements in classifying
IPMNs.
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